Correlation between cross-linkages formation in native DNA and skin photosensitizing activity of furocoumarins.
Furocoum arins (psoralens) are a well known group of substances which show interesting photo sensitizing properties on several biological sy stems 1_<; the best known of these effects in sensiti zation of human and guinea-pig skin 2; 4' 8> 9, in the production of which the various furocoum arin deri vatives show very different activities.
At present the photosensitizing effects of furo coum arins are attributed to their photobinding to DNA. These compounds photoreact with pyrim idine bases of native DNA forming both monofunctional photoadducts and bifunctional ones (cross-linkag es).
At this point the question arises if m onofunctio nal adducts and cross-linkings are or not equally effective in producing the skin-photosensitization. In this respect, the data obtained by Cole 10 study ing the inactivation of Escherichia coli and bacterio phage I by irradiation in the presence of psoralen stressed the greater importance of cross-linkages.
In past time, we have determined the initial rate constants of the total photobinding of several furo coum arin derivatives to DNA, without distinguish ing the types of adducts formed n . W orking with a small number of furocoumarins, we had found that the skin-photosensitizing potency of the various derivatives correlated well with their photobinding ability with DNA. Successively, however, by extend ing these studies to a larger group of furocoum a rins, in particular to several methyl-derivatives of psoralen, this correlation was found to be no more p rese n t12.
We have now determined for the photoreactions between several furocoumarins and native DNA the rate constant values of the cross-linkages form ation. In particular we have irradiated at 365 nm 0.1% DNA aqueous solutions, containing 2 mM NaCl, in the presence of labelled furocoumarins for in creasing periods of time, operating in the experi mental conditions described elsewhere n >13. The extent of cross-linkages formed after ir radiation has been determined according to Lawley and B rookes14 and the rate constant values have been calculated through a graphical method as pre viously described n .
The results reported in Table I indicate that a good correlation between the rate constant values for cross-linkages form ation by the examined furo- coumarins and their skin-photosensitizing activities exists. This correlation suggests that the skin-photo sensitization provoked by the various furocoumarins derives mainly from the amount of cross-linkages formed in native DNA. It appears therefore that bifunctional adducts, forming cross-linkings, are more effective than monofunctional one in pro voking the skin-photosensitization.
It is possible that this fact is due to a more easy recovery of the damage produced by the mono functional adducts in comparison with that pro duced by bifunctional ones, as we have already ob served in DNA of guinea-pig skin 15.
